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CLAIMS 



[Claim(s)] 

1 .(a) Fuel cell stack which changes including at least one fuel cell for promoting electrocatalysis 
reaction of fuel style introduced at inlet port of fuel style, outlet of fuel style, inlet port of oxidizer 
style, and inlet port of said fuel style, and oxidizer style introduced at inlet port of said oxidizer style, 
and obtaining electrical and electric equipment, resultant, and heat; 

(b) Pressurized fuel feed zone which has a pressure control valve for adjusting a fuel supply 
pressure; 

(c) It is the vacuum ejector connected by connecting so that it is the vacuum ejector inserted between 
said fuel feed zones and inlet ports of said fuel style, it may connect so that a fluid may pass along 
said inlet port for promotion and said fuel feed zone including the inlet port for promotion, inhalation 
opening, and an exhaust port, and a fluid may pass along said inhalation opening and outlet of said 
fuel style so that a fluid may pass along said exhaust port and inlet port of said fuel style.; 

(d) It is the pressure transducer inserted between said exhaust ports and said inhalation openings in 
said fuel style. The pressure transducer which transmits the signal which detects the pressure of said 
fuel style and corresponds to said pressure control valve; it reaches, (e) It is the power plant which 
changes including the pressurized oxidizer feed zone which is connected so that the inlet port and 
fluid of said oxidizer style may pass. When the detection pressure of said fuel style is less than a 
predetermined value, said pressure transducer transmits a signal to said pressure control valve, and 
raises said fuel supply pressure. And said pressure transducer The power plant to which a signal is 
transmitted to said pressure control valve, and said fuel supply pressure is reduced when the 
detection pressure of said fuel style exceeds a predetermined value. 

2. Power plant according to claim 1 with which said fuel cell stack includes outlet of oxidizer style 
further. 

3. Power plant according to claim 1 with which said pressure transducer is inserted between said 
exhaust ports and inlet ports of said fuel style in said fuel style. 

4. Power plant according to claim 1 which transmits electrical signal with which said pressure 
transducer is equivalent to detection pressure of said fuel style to said pressure control valve. 

5. Power plant according to claim 1 which transmits fluid pressure signal with which said pressure 
transducer is equivalent to detection pressure of said fuel style to said pressure control valve. 

6. Power plant according to claim 1 which transmits air pressure signal with which said pressure 
transducer is equivalent to detection pressure of said fuel style to said pressure control valve. 

7. Power plant according to claim 1 with which said pressurized fuel feed zone contains pure 
hydrogen substantially. 

8. Power plant according to claim 7 said whose resultant said pressurized oxidizer feed zone is water, 
including oxygen. 

9. Power plant according to claim 8 said whose oxidizer feed zone is oxygenated air. 

10. For said equipment, at least one of said the fuel cells is a power plant containing the oxidizer 
style humidifier for giving a steam the fuel style humidifier and said oxidizer style for giving a steam 
in the style of [ said ] a fuel according to claim 1 further including ion exchange membrane. 

1 1 . The power plant according to claim 10 from which a water separator is inserted between the 
outlet of said fuel style, and said inhalation opening, and a part of moisture [ at least ] therefore 
contained in said fuel style is removed. 
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12. It Has Pressure Transducer for Transmitting Signal with which Said Oxidizer Feed Zone Detects 
Pressure of Said Oxidizer Style, and Corresponds to Said Pressure Control Valve. Therefore, when 
the detection pressure of said oxidizer style rises, the pressure transducer of said oxidizer style 
transmits a signal to said pressure control valve, and raises said fuel supply pressure. And the power 
plant according to claim 1 to which the pressure transducer of said oxidizer style transmits a signal to 
said pressure control valve, and reduces said fuel supply pressure when the detection pressure of said 
oxidizer style falls. 

13. (a) Fuel cell stack which changes including at least one fuel cell for promoting the electrocatalysis 
reaction of the fuel style introduced at the inlet port of a fuel style, the inlet port of an oxidizer style, 
the outlet of an oxidizer style, and the inlet port of said fuel style, and the oxidizer style introduced at 
the inlet port of said oxidizer style, and obtaining the electrical and electric equipment, a resultant, 
and heat; 

(b) Pressurized oxidizer feed zone which has a pressure control valve for adjusting an oxidizer 
supply pressure; 

(c) It is the vacuum ejector connected by connecting so that it is the vacuum ejector inserted between 
said oxidizing agent feed zones and inlet ports of said oxidizing agent style, it may connect so that a 
fluid may pass along said inlet port for promotion and said oxidizing agent feed zone including the 
inlet port for promotion, inhalation opening, and an exhaust port, and a fluid may pass along said 
inhalation opening and outlet of said oxidizing agent style so that a fluid may pass along said exhaust 
port and inlet port of said oxidizing agent style.; 

(d) It is the pressure transducer inserted between said exhaust ports and said inhalation openings in 
said oxidizer style. The pressure transducer which transmits the signal which detects the pressure of 
said oxidizer style and corresponds to said pressure control valve; it reaches, (e) It is the power plant 
which changes including the pressurized fuel feed zone which is connected so that the inlet port and 
fluid of said fuel style may pass. When the detection pressure of said oxidizer style is less than a 
predetermined value, said pressure transducer transmits a signal to said pressure control valve, and 
raises said oxidizer supply pressure. And said pressure transducer The power plant to which a signal 
is transmitted to said pressure control valve, and said oxidizer supply pressure is reduced when the 
detection pressure of said oxidizer style exceeds a predetermined value. 

14. The power plant according to claim 13 with which said fuel cell stack includes the outlet of a fuel 
style further. 

1 5. The power plant according to claim 13 with which said pressure transducer is inserted between 
said exhaust ports and inlet ports of said oxidizer style in said oxidizer style. 

16. The power plant according to claim 13 which transmits the electrical signal with which said 
pressure transducer is equivalent to the detection pressure of said oxidizer style to said pressure 
control valve. 

17. The power plant according to claim 13 which transmits the fluid pressure signal with which said 
pressure transducer is equivalent to the detection pressure of said oxidizer style to said pressure 
control valve. 

1 8. The power plant according to claim 1 3 which transmits the air pressure signal with which said 
pressure transducer is equivalent to the detection pressure of said oxidizer style to said pressure 
control valve. 

19. The power plant according to claim 13 with which said pressurized oxidizer feed zone contains 
pure oxygen substantially. 

20. The power plant according to claim 19 said whose resultant said pressurized fuel feed zone is 
water, including hydrogen. 

21 . For said equipment, at least one of said the fuel cells is a power plant containing the oxidizer 
style humidifier for giving a steam the fuel style humidifier and said oxidizer style for giving a steam 
in the style of [ said ] a fuel according to claim 1 3 further including ion exchange membrane. 

22. The power plant according to claim 21 from which a water separator is inserted between the 
outlet of said oxidizer style, and said inhalation opening, and a part of moisture [ at least ] therefore 
contained in said oxidizer style is removed. 

23. It Has Pressure Transducer for Transmitting Signal with which Said Fuel Feed Zone Detects 
Pressure of Said Fuel Style, and Corresponds to Said Pressure Control Valve. Therefore, when the 
detection pressure of said fuel style rises, the pressure transducer of said fuel style transmits a signal 
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to said pressure control valve, and raises said oxidizer supply pressure. And the power plant 
according to claim 13 to which the pressure transducer of said fuel style transmits a signal to said 
pressure control valve, and reduces said oxidizer supply pressure when the detection pressure of said 
fuel style falls. 

24. Inlet Port of First Reagin Style, Outlet of First Reagin Style, and Inlet Port of Second Reagin 
Style, The electrocatalysis reaction of said first reagin style introduced at the inlet port of said first 
reagin style and said second reagin style introduced at the inlet port of said second reagin style is 
promoted. The electrical and electric equipment, What changes including the fuel cell stack 
containing at least one fuel cell for obtaining a resultant and heat, is the pressurized first reagin feed 
zone and has a pressure control valve for adjusting the pressure of said first reagin feed zone further, 
In the power plant which changes including the pressurized second reagin feed zone, it is the 
approach of carrying out recycling of the first reagin style. Process which inserts the vacuum ejector 
containing the inlet port for (a) promotion, inhalation opening, and an exhaust port between said first 
reagin feed zones and inlet ports of said first reagin style; 

(b) Process connected so that said first reagin feed zone and fluid may pass along said inlet port for 
promotion; 

(c) Process connected so that the outlet and fluid of said first reagin style may pass along said 
inhalation opening; 

(d) Process connected so that the inlet port and fluid of said first reagin style may pass along said 
exhaust port; 

(e) Process which inserts the pressure transducer which can transmit the signal which detects the 
pressure of said first reagin style and corresponds to said pressure control valve between said exhaust 
ports and said inhalation openings; 

(f) process; which a signal is transmitted [; ] to said pressure control valve, and raises the supply 
pressure of said first reagin when the detection pressure of said first reagin style is less than a 
predetermined value — and ~ (g) — said approach including the process at which a signal is 
transmitted to said pressure control valve, and the supply pressure of said first reagin is reduced 
when the detection pressure of said first reagin style exceeds a predetermined value. 

25. The approach according to claim 24 said second reagin style contains [ said first reagin style ] 
oxygen, including hydrogen. 

26. (h) Process which inserts the second reagin pressure transducer which can transmit the signal 
which detects the pressure of said second reagin style and corresponds to said pressure control valve 
between the inlet port of said second reagin style, and said second reagin feed zone; 

(i) — process; which a signal is transmitted [; ] to said pressure control valve, and raises the supply 
pressure of said first reagin when the detection pressure of said second reagin style rises — and — (j) - 
- the approach according to claim 24 of including further the process at which a signal is transmitted 
to said pressure control valve, and the supply pressure of said first reagin is reduced when the 
detection pressure of said second reagin style falls. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of electrochemical fuel cell equipment invention possessing the vacuum ejector with which it 
was adjusted for carrying out recycling of the flow of a fuel fluid This invention relates to an 
electrochemical fuel cell. This invention relates to the power generator containing a fuel cell stack 
and the vacuum ejector with which it was adjusted for carrying out recycling of the flow of a fuel 
fluid more at a detail. This equipment maintains the rate of a recycle ratio of a fuel uniformly, and 
maintains the balance between fuel fluid pressure and oxidizing agent fluid pressure. 
Background of invention An electrochemical fuel cell changes a fuel and an oxidizer into the 
electrical and electric equipment and a resultant. As for a solid-state polymer electrochemical fuel 
cell, it is common to use the membrane electrode collection object "MEA" with which ion exchange 
membrane or a solid-state polymer electrolyte is arranged inter-electrode [ which was made with the 
porosity conductive liner sheet ingredient (typically carbon fiber paper) / of two sheets ], and 
changes. MEA contains the catalyst bed which is fines-like platinum typically in the field side of the 
film/electrode in order to make desired electrochemical reaction induce. These electrodes are 
connected electrically and the path for leading an inter-electrode electron to an external load is 
offered. 

In an anode, a cation generates at a fuel penetrating a porous electrode ingredient and reacting by the 
catalyst bed, and this moves even a cathode through the film. In a cathode, the supplied oxygenated 
gas reacts by the catalyst bed, and an anion generates. The anion generated with this cathode reacts 
with a cation, and a resultant is acquired. 

In the case of the electrochemical fuel cell which uses hydrogen as a fuel and uses oxygenated air (or 
substantially pure oxygen) as an oxidizer, with an anode, a hydrogen cation (proton) generates from 
a supply fuel by catalytic reaction. The migration of a hydrogen ion to a cathode from an anode is 
promoted by ion exchange membrane. This film besides the flow of a hydrogen ion separates the 
flow of a hydrogen-containing fuel, and the flow of an oxygenated fuel. In a cathode, oxygen reacts 
by the catalyst bed and an anion generates. The anion generated with the cathode reacts with the 
hydrogen ion which has crossed this film, and water liquefied as the resultant generates it. 
The reaction of the anode in the fuel cell of hydrogen / oxygen system and a cathode is as follows. 
Anode reaction: H2 ->2H++2e- Cathode reaction: 1/2 02n-2H++2e~>H20 In the typical fuel cell, 
MEA is arranged between two electric conduction plates with which at least one passage is engraved 
in the interior, respectively. The electric conduction plate used as the place where these fluids flow 
has the typical case of being made of graphite. A fuel and an oxidizer are oriented with a cathode by 
such passage by the anode and the oxidizer side at each electrode, i.e., fuel, side. In the case of the 
size D battery type, the electric conduction plate used as the place where a fluid flows is formed in 
each by the side of an anode and a cathode. The electric conduction plate used as the place where 
this fluid flows acts as a charge collector, serves as a base material for an electrode, serves as access 
passage which leads a fuel and an oxidizer to the front face of an anode and a cathode, respectively, 
and becomes the passage for removing the water generated during cell operation. 
Generally two or more fuel cells are mutually connected to juxtaposition at a serial depending on the 
case, and the whole collection object output can be increased. In serial arrangement, one side of a 
certain electric conduction plate used as the place where a fluid flows acts as an anode plate by a 
certain cell, and the opposite side of the electric conduction plate used as the place where the fluid 
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flows can act as a cathode plate of an adjoining cell Arrangement of two or more fuel cells 
connected to such a serial is called a fuel cell stack, and it is held together by the tension bolt and the 
end plate in the condition of usually having been collected. As for a stack, it is typical to include the 
manifold and inlet port for orienting the flow (substantially pure hydrogen, a methanol-reforming 
object, or a natural gas reforming object) of a fuel fluid and the flow (substantially pure oxygen or 
oxygenated air) of a fuel oxidizer with the passage used as the flow field of an anode and a cathode. 
As for the stack, it is common to include the manifold and inlet port for orienting the flow of a 
refrigerant fluid (typically water) with the internal passage inside a stack in order to absorb the heat 
generated by the exothermic reaction of the hydrogen and oxygen inside a fuel cell again. As for a 
stack, it is still more common to include the discharge manifold and outlet for the refrigerant which 
comes out from a stack in the discharge manifold for driving out the unreacted fuel and oxidant gas 
accompanied by taking of water, respectively and an outlet, and a list. 
Generally, a solid-state polymer fuel cell is [ perfluoro-sulfonic-acid system ion exchange 
membrane, for example, the thing marketed by the trade name of NAFION from DuPont, and ] Dow. 
What is marketed by the trade name of XUS 13204.10 from the shrine is used. While promoting 
cation exchange by introducing to a solid-state polymer fuel cell after humidifying the flow of the 
reagin of a fuel and an oxidizer, respectively when using such film, it is common to prevent 
desiccation of the ion exchange membrane which has separated the anode and cathode of each cell, 
as a result damage. 

To each fuel cell which constitutes the stack, it is typical that a specific fuel and a specific oxidizer 
are poured so much by the desired pressure. Generally this pressure is controlled by the controller in 
the source of reagin. If electrical load is covered over the circuit which has connected the electrode, a 
fuel and an oxidizer will be consumed in proportion [ directly ] to the current pulled out with the 
load. 

Generally the flow of each reagin which comes out from a fuel cell stack contains water. As for the 
outlet fuel style of the anode origin, it is common to contain the water added in order to humidify the 
water and the fuel style of all products which crossed the film, were pulled out from the cathode and 
absorbed as a steam in the fuel style. As for the outlet oxidizer style of the cathode origin, it is 
common to contain the water added in order to humidify the water and the oxidizer style of a product 
which were generated with the cathode which is taken as waterdrop or is absorbed as a steam in an 
oxidizer style. In order to maintain so that water may be removed and the passage in a stack may not 
be taken up with increase of the output of a fuel cell stack, since the moisture accumulated in an 
anode and a cathode increases, the recycling rate of flow must be made high. 

The superfluous moisture extracted from both reagin both [ one side or ] which come out from a fuel 
cell can be accumulated in an eliminator or a protrusion drum. Thus, recycling of the accumulated 
superfluous moisture may be carried out after that, and it may be used as the source of a refrigerant 
fluid or the moisture for humidification, or may only be discharged from equipment. 
In being pure hydrogen or oxygen substantially [ the reagin supplied to a fuel cell / one ], in order to 
press down the trash produced since reagin is exhausted in atmospheric air to the minimum, 
recycling of the non-consumed reagin discharged from a fuel cell may be carried out. The reagin 
style which carries out recycling may be made to join in a new corresponding reagin installation 
style and the upstream of the inlet port to a fuel cell stack after removing the superfluous moisture. 
By making the reagin style which carries out recycling join a new reagin installation style and 
directly as an exception method, while the steam had been made to contain, the new reagin 
installation style can be humidified and the independent humidifier can also be made unnecessary. 
Similarly, when both both [ one side or ] are thin reagins like a reforming object or air, especially in 
the case of a fuel style, recycling of the non-consumed reagin discharged from a fuel cell can be 
carried out. However, when it is air, especially a thin reagin style is discarded in many cases, once 
passing a fuel cell stack. As for the superfluous moisture in the outlet of a thin reagin style, being 
removed in an eliminator or a protrusion drum is common. Then, as for a reagin exhaust stream, 
being emitted into atmospheric air is common. 

by making the water of the product separated from the outlet of a reagin style coalesce in a 
refrigerant style, it carries out [ it is alike occasionally and ] and is advantageous to adjust the 
temperature of a stack using the water of the product electrochemically produced in the fuel cell 
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stack. When the water of a product is used as a refrigerant, it becomes unnecessary to prepare the 
source of a refrigerant fluid independently outside in this point. It is because the water generated 
with a fuel cell serves as a refrigerant fluid with suitable itself. 

When the equipment which uses it, making carry out recycling of the reagin style is characterized, it 
is convenient if you define the vocabulary "a recycle ratio." A "recycle ratio" means the ratio 
obtained by carrying out division process of the reagin amount of supply to a fuel cell stack with the 
reagin consumption at the time of passing a fuel cell stack once among this specification, the case of 
typical hydrogen / oxygen system fuel cell stack - the recycle ratio of hydrogen - 1 .2-5.0 - it is in 
the range of 1 .5-2.0 more preferably. 

In order to perform recycling, the vacuum ejector (vacuum ejector) is used for the fuel cell system 
power plant to which recycling of 1 or the two or more reagin styles is carried out. Winters A U.S. 
Pat. No. 3,462,308 specification is made to carry out recycling of each of the fuel style discharged 
from the fuel cell, and an oxidizer style by the ejector 23 and 23', and the fuel cell equipment made 
to join each fuel style and oxidizer style which are newly introduced is indicated. 
Each ejector is indicated as a thing containing a venturi throat. However, Winters The ejector 
configuration is designed for [ which needs the pressure drawdown of a fixed reagin style for 
passage of each ejector ] fixed-point operation. It is Winters in order to maintain pressure drawdown 
required for passage of an ejector. Equipment discards a recycling reagin style through a bleed valve 
21 and 21' if needed. Thus, Winters Although reagin recycling equipment shows load flattery ability 
(load-following capability), it causes the disadvantage on the serious effectiveness by exhaust air 
into the atmospheric air of a recycling reagin style. 

The vacuum ejector is introduced also into the fuel processing second-order system of a reforming 
object system fuel cell generation-of-electrical-energy system again. Fanciullo ** ~ on the U.S. Pat. 
No. 3,745,047 specifications, after drawing flow in the style of a fuel using an ejector, it is 
introduced to the reforming machine, however, Fanciullo ** - in a system, an ejector'is not used for 
recycling of a fuel style (or oxidizing agent style) This is because recycling of the fuel style of an 
outlet is not carried out to a fuel cell, instead it is turned to the burner of a reforming machine 
through a conduit 34. 

The key objective of an ejector is to transport a gas, a liquid, fine particles, or a solid particulate to 
comparatively high pressure level from a certain pressure level. Generally so, it is considered 
excluding a propulsion section that an ejector is a passive device. Within an ejector, in that case, the 
pressurized drag flow object passes a nozzle, when a fluid comes out of the regio oralis of a nozzle, a 
pressure dissipates, and a fluid is accelerated. The flow of the fluid of the high speed which leaves ' 
this nozzle takes the comparatively low-pressure fluid introduced into the ejector with inhalation 
opening. By a low-pressure suction fluid being taken with a drag flow object, a suction fluid moves 
with a drag flow object. These two sorts of flow is mixed in case the diffuser circles of an ejector are 
passed. The velocity profile of flow changes along the passage of an ejector, and if, as for the 
pressure of flow, a fluid arrives at the outlet of an ejector, it will go up. Since the pressure drawdown 
width of face which crosses the nozzle of an ejector increases as the rate of flow of a drag flow 
object goes up, in order to maintain exhaust pressure uniformly, it is necessary to also raise driving 
pressure. The rate of flow of a suction fluid also goes up with the rise of promotion / exhaust 
pressure force. 

Outline of invention It sets like 1 operative condition and is this invention. Fuel cell stack which 
changes including at least one fuel cell for promoting the electrocatalysis reaction of the fuel style 
introduced from the inlet port of (a) fuel style, the outlet of a fuel style, the inlet port of an oxidizer 
style, and the inlet port of this fuel style, and the oxidizer style introduced from the inlet port of this 
oxidizer style, and obtaining the electrical and electric equipment, a resultant, and heat; 

(b) Pressurized fuel feed zone which has a pressure control valve for adjusting a fuel supply 
pressure; 

(c) It is the vacuum ejector connected by connecting so that it is the vacuum ejector inserted between 
this fuel feed zone and the inlet port of this fuel style, it may connect so that a fluid may pass along 
this inlet port for promotion, and this fiiel feed zone including the inlet port for promotion, inhalation 
opening, and an exhaust port, and a fluid may pass along this inhalation opening and the outlet of 
this fuel style so that a fluid may pass along this exhaust port and the inlet port of this fiiel style.; 
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(d) pressure-transducer; which is the pressure transducer inserted between this exhaust port and this 
inhalation opening in this fuel style, and transmits the signal which detects the pressure of this fuel 
style and corresponds to this pressure control valve — and — The power plant which changes 
including the pressurized oxidizer feed zone which is connected so that the inlet port and fluid of (e) 
this oxidizer style may pass is included. 

When a pressure transducer detects the fall which is less than the predetermined value of the pressure 
of a fuel style which will happen if a load increases and the ejector passage rate of flow of a fiiel 
style goes up as a result at the time of operation, the signal which raises a fuel supply pressure is 
transmitted to a pressure control valve. On the contrary, loads decrease in number, and a pressure 
transducer transmits the signal to which a fuel supply pressure is reduced to a pressure control valve, 
when the rise exceeding the predetermined value of the pressure of a fuel style which will happen if 
the ejector passage rate of flow of a fuel style falls as a result is detected. 

In a desirable power plant, a fuel cell stack includes the outlet of an oxidizer style further. As for a 
pressure transducer, in a fuel style, it is desirable to be inserted between said exhaust ports and inlet 
ports of a fuel style. 

The signal transmitted by the pressure transducer can be electric or mechanical so that the electrical 
signal, fluid pressure signal, or air pressure signal equivalent to the detection pressure of a fuel style 
may be transmitted to a pressure control valve. 

With desirable equipment, the pressurized supply fuel contains pure hydrogen substantially. As for 
the pressurized supply oxidizer, it is desirable that oxygen is included. A desirable supply oxidizer is 
oxygenated air. When a fuel is hydrogen and an oxidizer is oxygen, the resultant serves as water. 
In each of a fuel cell, with desirable equipment, this equipment contains the oxidizer style humidifier 
for giving a steam the fuel style humidifier and oxidizer style for giving a steam in the style of a fuel 
further, including ion exchange membrane. It is desirable to remove a part of moisture [ at least ] 
which inserts a water separator between a fuel tap hole and inhalation opening, and is contained in a 
fuel style. 

With the most desirable equipment, an oxidizer feed zone has a pressure transducer for transmitting 
the signal which detects the pressure of an oxidizer style and corresponds to a pressure control valve 
so that the signal to which a fuel supply pressure is reduced may be transmitted to a pressure control 
valve, when the signal which raises a fuel supply pressure is transmitted to a pressure control valve 
when the pressure buildup of an oxidizer style is detected, and the pressure drop of an oxidizer style 
is detected. 

At another embodiment, it is this invention. Fuel cell stack which changes including at least one fuel 
cell for promoting the electrocatalysis reaction of the fuel style introduced from the inlet port of (a) 
fuel style, the inlet port of an oxidizer style, the outlet of an oxidizer style, and the inlet port of this 
fuel style, and the oxidizer style introduced from the inlet port of this oxidizer style, and obtaining 
the electrical and electric equipment, a resultant, and heat; 

(b) Pressurized oxidizer feed zone which has a pressure control valve for adjusting an oxidizer 
supply pressure; 

(c) It is the vacuum ejector connected by connecting so that it is the vacuum ejector inserted between 
this oxidizing agent feed zone and the inlet port of this oxidizing agent style, it may connect so that a 
fluid may pass along this inlet port for promotion, and this oxidizing agent feed zone including the 
inlet port for promotion, inhalation opening, and an exhaust port, and a fluid may pass along this 
inhalation opening and the outlet of this oxidizing agent style so that a fluid may pass along this 
exhaust port and the inlet port of this oxidizing agent style.; 

(d) pressure-transducer; which is the pressure transducer inserted between this exhaust port and this 
inhalation opening in this oxidizer style, and transmits the signal which detects the pressure of this 
oxidizer style and corresponds to this pressure control valve — and — The power plant which changes 
including the pressurized fuel feed zone which is connected so that the inlet port and fluid of (e) this 
fuel style may pass is included. 

When the fall in which a pressure transducer is less than the predetermined value of the pressure of 
an oxidizer style at the time of operation is detected, the signal which raises an oxidizer supply 
pressure is transmitted to a pressure control valve. On the contrary, a pressure transducer transmits 
the signal to which an oxidizer supply pressure is reduced to a pressure control valve, when the rise 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/20/2006 



JP, 10-51 1497, A [DETAILED DESCRIPTION] 



Page 5 of 7 



exceeding the predetermined value of the pressure of an oxidizer style is detected. 
In a desirable power plant, a fuel cell stack includes the outlet of a fuel style further. As for a 
pressure transducer, in an oxidizer style, it is desirable to be inserted between said exhaust ports and 
inlet ports of an oxidizer style. As for the pressurized supply oxidizer, it is desirable that pure oxygen 
is included substantially. 

With the most desirable equipment, a fuel feed zone has a pressure transducer for transmitting the 
signal which detects the pressure of a fuel style and corresponds to a pressure control valve so that 
the signal to which an oxidizer supply pressure is reduced may be transmitted to a pressure control 
valve, when the signal which raises an oxidizer supply pressure is transmitted to a pressure control 
valve when the pressure buildup of a fuel style is detected, and the pressure drop of a fuel style is 
detected. 

In the another embodiment, this inventions are a fuel cell stack and the first pressurized reagin feed 
zone, and include the approach of carrying out recycling of the first reagin style in the power plant 
containing what has a pressure control valve for adjusting the pressure of this reagin feed zone, and 
the second pressurized reagin feed zone. This approach includes the following processes. 

(a) Process which inserts the vacuum ejector containing the inlet port for promotion, inhalation 
opening, and an exhaust port between the first reagin feed zone and the inlet port of the first reagin 
style of a stack; 

(b) Process connected so that the reagin feed zone and fluid of this first may pass along this inlet port 
for promotion; 

(c) Process connected so that the first outlet and fluid of a reagin style of this stack may pass along 
this inhalation opening; 

(d) Process connected so that the first inlet port and fluid of a reagin style may pass along this 
exhaust port; 

(e) this — the pressure transducer which can transmit the signal which detects the pressure of the first 
reagin style and corresponds to this pressure control valve — this exhaust port ~ this — process; 
inserted between the inlet ports of the first reagin style 

(f) this — process; which transmits the signal which raises the supply pressure of this first reagin 
from a pressure transducer to a pressure control valve when the fall which is less than the 
predetermined value of the pressure of the first reagin style is detected ~ and — (g) — this — process 
which transmits the signal to which the supply pressure of this first reagin is reduced from a pressure 
transducer to a pressure control valve when the rise exceeding the predetermined value of the 
pressure of the first reagin style is detected. 

a desirable approach — this — the first reagin style — hydrogen — containing — and — this — the 
second reagin style contains oxygen. 

The most desirable approach includes the following processes further. 

(h) this — process; which inserts the second reagin pressure transducer which can transmit the signal 
which detects the pressure of the second reagin style and corresponds to this pressure control valve 
between the inlet port of the second reagin style of this stack, and the second reagin feed zone 

(i) — this — process; which transmits the signal which raises the supply pressure of this first reagin 
from a pressure transducer to a pressure control valve when the rise of the pressure of the second 
reagin style is detected — and — (j) — this — process which transmits the signal to which the supply 
pressure of this first reagin is reduced to a pressure control valve when the fall of the pressure of the 
second reagin style is detected. 

Easy explanation of a drawing Fig. 1 is a schematic diagram of one embodiment of the fuel cell 
system power plant possessing the vacuum ejector with which it was adjusted for recycling of fluid 
fuel flow. 

Fig. 2 is a cross-sectional view of the vacuum ejector illustrated roughly in Fig. 1. 
Detailed explanation of a desirable embodiment First, although Fig. 1 is referred to, the fuel cell 
system power plant 1 0 contains the fuel cell stack 1 00 and the thing containing two or more 
desirable fuel cells, this fuel cell stack 100 — Watkins ** — it is indicated by the detail with the U.S. 
Pat. No. 5,200,278 specification ( drawing 1 -6 and attached text), and that whole is used by referring 
to this on these specifications, supply and the control system of the desirable reagin for the fuel cell 
of the type which constitutes a stack 100 — Merritt ** — it is indicated by the U.S. Pat. No. 5,366,821 
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specification, and the whole is used by referring to this on these specifications. 
Each has an anode, a cathode, an electrolyte (preferably solid-state polymer ion exchange 
membrane), and cooling/humidification unit so that the fuel cell of a stack 1 00 may be explained to a 
detail below. As roughly illustrated to Fig. 1, the fuel cell stack 100 includes the inlet port 1 10 of a 
fuel style, the outlet 1 12 of a fuel style, the inlet port 1 14 of an oxidizer style, the outlet 1 16 of an 
oxidizer style, the inlet port 1 18 of a refrigerant / humidification fluid, and the outlet 1 19 of a 
refrigerant / humidification fluid. 

The circuit where the fuel cell stack 100 includes the adjustable load 106 and the contact switch 108 
in these including a negative and forward bus-bar plate (102 respectively 104) is connected 
electrically. Equipment 10 includes the fuel circuit, oxidizer circuit, and cooling/humidification 
circuit other than a stack 100. 

The fuel circuit of the equipment 10 of Fig. 1 contains the pure hydrogen feed zone 120 in the 
pressurized real target which has the fuel supply line 136. The pressure control valve 122 which can 
receive a signal and can answer this adjusts the pressure of the fuel style from a supply line 136 so 
that it may illustrate and may explain to a detail below. The vacuum ejector 124 is inserted between 
the fuel feed zone 120 and the inlet port 1 10 of the fuel style of a stack 100. 

An ejector 124 contains the inlet port 126 for promotion, the inhalation opening 128, and an exhaust 
port 130. It connects so that a fluid may pass to the outlet of a pressure control valve 122, and the 
inlet port 126 for promotion receives the pressurized fuel style 136, as illustrated. The inhalation 
opening 128 is connected so that a fluid may pass to the outlet 1 12 of the fuel style of a stack 100, 
and recycling of the discharge fuel style 142 is carried out. Between the outlet 1 12 of the fuel style of 
a stack 100, and the inhalation opening 128 of an ejector 124, the water separator or the protrusion 
drum 144 is inserted. Before a water separator 144 flows to the inhalation opening 128 of an ejector 
124 and turns 146, it removes a part of moisture [ at least ] contained in the style of [ 142 ] a 
discharge fuel. Thus, the introductory fuel style 140 is formed with coalesce with the fuel style 146 
by which recycling was carried out, and the new pressurization fuel style 138. 
The exhaust port 130 of an ejector 124 is connected so that a fluid may pass at the inlet port 1 10 of 
the fuel style of a stack 100. The pressure transducer 132 is inserted between the exhaust port 130 
and the inlet port 1 10 of a fuel style. A pressure transducer 132 can detect the pressure of the 
introductory fuel style 140, and can transmit the signal corresponding to the pressure detected in the 
introductory fuel style 140. The signal from a pressure transducer 132 to a pressure control valve 122 

Although the broken line showed ** and Fig. 1 , it may be an electric signal or you may be a 
mechanical signal. At this point, the electrical signal corresponding to detection pressure, fluid 
pressure signal, or air pressure signal of an introductory fuel style is transmitted to a pressure control 
valve 122 from a pressure transducer 132. The detection pressure of the introductory fuel style 140 is 
abbreviation 1.38x105-3 in a predetermined value and a type target during operation. 
In the gage pressure of 45x1 05Pa (20 - 50 psi), and nominal rating, when less than the gage pressure 
of about 2.07x1 05Pa (30 psi), a pressure transducer 132 transmits a signal to a pressure control valve 
122 so that the pressure of the fuel style 138 may be heightened. The detection pressure of the 
introductory fuel style 140 will be less than the predetermined value, when a load increases and the 
ejector passage rate of flow of a fuel style goes up as a result. On the contrary, when the detection 
pressure of the introductory fuel style 140 exceeds a predetermined value, a pressure transducer 132 
transmits a signal to a pressure control valve 122 so that the pressure of the fuel style 138 may be 
lowered. The detection pressure of the introductory fuel style 140 will exceed the predetermined 
value, when loads decrease in number and the ejector passage rate of flow of a fuel style falls as a 
result. While being able to make an ejector 124 into load flattery nature, therefore being able to 
maintain comparatively uniformly the pressure of the introductory fuel style to a fuel cell stack over 
a series of potential service conditions by the interaction of a pressure transducer 132 and a pressure 
control valve 122, the recycle ratio of a discharge fuel style can be maintained comparatively 
uniformly. 

The oxidizer circuit of the equipment 1 0 in Fig. 1 contains the pressurized oxygenated air supply 
section 150 as a source of the introductory oxidizer style 152. The pressure transducer 156 is inserted 
between the oxidizer feed zone 150 and the inlet port 1 14 of an oxidizer style. A pressure transducer 
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156 can detect the pressure of the introductory oxidizer style 152, and can transmit the signal 
corresponding to the pressure detected in the introductory oxidizer style 152. Although the broken 
line showed the signal from a pressure transducer 156 to a pressure control valve 122 in Fig. 1, it 
may be an electric signal or may be a mechanical signal. At this point, the electrical signal 
corresponding to detection pressure, fluid pressure signal, or air pressure signal of an introductory 
fuel style is transmitted to a pressure control valve 122 from a pressure transducer 156. During 
operation, when the detection pressure of the introductory oxidizer style 152 rises, a pressure 
transducer 156 transmits a signal to a pressure control valve 122 so that the pressure of the fuel style 
138 may be heightened. 

On the contrary, when the detection pressure of the introductory oxidizer style 1 52 falls, a pressure 
transducer 1 56 transmits a signal to a pressure control valve 122 so that the pressure of the fuel style 
138 may be lowered. Thus, a pressure transducer 156 acts as bias to a pressure control valve 122 so 
that the balance between the pressure of the introductory fuel style 140 and the pressure of the 
introductory oxidizing agent style 1 52 may be maintained. 

The discharge oxidizer style 154 is discharged from a stack 100 through the outlet 1 16 of an oxidizer 
style. A water separator or the protrusion drum 156 removes a part of moisture [ at least ] contained 
in the style of [ 154 ] a discharge oxidizer. As illustrated to Fig. 1, the discharge oxidizer style 158 
from a water separator 156 is discharged from equipment 10 to atmospheric air. 
Cooling/humidification circuit of the equipment 10 in the 1st Fig. contains ** 162. ** 162 can 
receive the water removed from the discharge fuel style and the discharge oxidizer style from water 
separators 144 and 1 56. The flow 164 of the refrigerant / humidification fluid from ** 162 is sent 
into the inlet port 1 18 of the refrigerant / humidification fluid of a stack 100 as pressurized flow 168 
with a pump 166. 

The flow 170 of a discharge refrigerant / humidification fluid is discharged from a stack 100 through 
the outlet 1 19 of a refrigerant / humidification fluid. Then, as illustrated to Fig. 1, the flow 170 of a 
discharge refrigerant / humidification fluid is returned to ** 162. 

Fig. 2 is a cross-sectional view of the vacuum ejector 124 illustrated roughly in Fig. 1. The vacuum 
ejector 124 contains the inlet port 126 for promotion, the inhalation opening 128, and an exhaust port 
130. An ejector 124 contains a propelling nozzle 202, the promotion chest 204, the diffuser section 
206, the introductory diffuser 208, the diffuser throat 210, and the discharge diffuser 212 further. 
Furthermore, in order to carry out recycling of the flow of a fluid oxidizer, it is also possible to 
introduce a vacuum ejector into the fuel cell system power plant which uses pure oxygen 
substantially as an oxidizer style. Probably, at this point, the principle mentioned above about 
recycling by the vacuum ejector of the flow of a fluid fuel and the same principle as an essential 
target are applied to recycling by the vacuum ejector of the flow of a fluid oxidizing agent. 
Although the specific element of this invention, an embodiment, and application have been shown 
and explained, it will be understood that limitation is not carried out to these, but it can especially be 
changed by the above-mentioned instruction if this invention is this contractor. Therefore, an 
attached claim means as a thing including the description included in such modification at the 
pneuma of this invention, and within the limits. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Procedure revision] The 8 1st term of Article 184 of Patent Law 
[Filing Date] December 10, 1996 
[Proposed Amendment] 
CLAIMS 

1 .(a) Inlet port of first reagin style, outlet of first reagin style, and close [ of the second reagin style ] 
The first reagin style introduced at opening and the inlet port of said first reagin style, and said 
second reagin style 

An electrocatalysis reaction with the second reagin style introduced at the entrance is promoted, and 

they are the electrical and electric equipment and ************. 

Fuel cell stack which changes including at least one fuel cell for obtaining ****; 

(b) The pressurized first which has a pressure control valve for adjusting the first reagin supply 
pressure 

Reagin feed zone; 

(c) Truth inserted between said first reagin feed zones and inlet ports of said first reagin style 
It is an empty ejector, the inlet port for promotion, inhalation opening, and an exhaust port are 
included, and it is said promotion. 

business — an inlet port and said first reagin feed zone are connected so that a fluid may pass — 
having — **** — said inhalation 

It connects so that a fluid may pass, and opening and the outlet of said first reagin style are described 
above. 

An exhaust port and the inlet port of said first reagin style are vacuum IJI connected so that a fluid 

may pass. 

EKUTA; 

(d) In said first reagin style, it was inserted between said exhaust ports and said inhalation openings. 
It is a front about the signal which is the first pressure transducer, detects the pressure of said first 
reagin style and corresponds. 

The first pressure transducer transmitted to an account pressure control valve; 

(e) it connects so that the inlet port and fluid of said second reagin style may pass — it was 
pressurized 

The second reagin feed zone; it reaches. 

(f) ** inserted between said second reagin feed zones and inlet ports of said second reagin style 

It is two pressure transducers and the signal which detects the pressure of said second reagin style 
and corresponds is described above. 

The second pressure transducer transmitted to a pressure control valve 
It is the power plant which changes by ******, 

When said first pressure transducer is less than a value predetermined in the detection pressure of 
said first reagin style 

****** is transmitted to said pressure control valve, and said first reagin supply pressure is raised, 
and it is a front. 

The first pressure transducer of an account is ****** when the detection pressure of said first reagin 
style exceeds a predetermined value. 

a number is transmitted to said pressure control valve, and said first reagin supply pressure is fallen - 
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- making - and 

Said second pressure transducer is a front about a signal, when the detection pressure of said second 
reagin style rises. 

It transmits to an account pressure control valve, and said first reagin supply pressure is raised, and it 
is said second pressure. 

A converter is said pressure control valve about a signal, when the detection pressure of said second 
reagin style falls. 

The power plant to which it transmits and said first reagin supply pressure is reduced. 

2. It is Account to Claim 1 in which Said Fuel Cell Stack Includes Outlet of Second Reagin Style 
Further. 

The power plant of **. 

3. Said First Pressure Transducer Sets in the style of [ Said ] First Reagin, and is Said Exhaust Port 
and Said **. 

The power plant according to claim 1 inserted between the inlet ports of a 1 reagin style. 

4. Electrical Signal with Which Said First Pressure Transducer is Equivalent to Detection Pressure of 
Said First Reagin Style 

The power plant according to claim 1 transmitted to said pressure control valve. 

5. Fluid Pressure Signal with Which Said First Pressure Transducer is Equivalent to Detection 
Pressure of Said First Reagin Style 

The power plant according to claim 1 transmitted to said pressure control valve. 

6. Air Pressure Signal with Which Said First Pressure Transducer is Equivalent to Detection Pressure 
of Said First Reagin Style 

The power plant according to claim 1 transmitted to the aforementioned pressure control valve. 

7. Claim Said whose First Reagin is Fuel and Said whose Second Reagin is Oxidizer 
A power plant given in 1 . 

8. Claim 7 in which Said Pressurized First Reagin Feed Zone Contains Pure Hydrogen Substantially 
It is alike and is the power plant of a publication. 

9. Said Pressurized Second Reagin Feed Zone Contains Oxygen, and Said Resultant is with Water. 
A certain power plant according to claim 8. 

10. The power plant according to claim 9 said whose second reagin feed zone is oxygenated air. 

1 1 . At Least One of Said the Fuel Cells Contains Ion Exchange Membrane, and it is Said Equipment. 

Furthermore, the first reagin style humidifier for giving a steam in the style of [ said ] the first reagin 
and before 

Claim 1 containing the second reagin style humidifier for giving a steam in the style of the second 
reagin of an account 

It is alike and is the power plant of a publication. 

12. between Outlet of Said First Reagin Style, and Said Inhalation Openings — Water Separator - 
Inserting — Therefore 

It is an account to claim 1 1 which removes a part of moisture [ at least ] contained in said first reagin 
style. 

The power plant of **. 

13. Inlet Port of First Reagin Style, Outlet of First Reagin Style, and Inlet Port of Second Reagin 
Style, 

Close [ of said first reagin style introduced at the inlet port of said first reagin style, and said second 
reagin style ] 

An electrocatalysis reaction with said second reagin style introduced by the mouth is promoted, and 
they are the electrical and electric equipment and a resultant. 

And it is **** about the fuel cell stack containing at least one fuel cell for obtaining heat. 

It is the first reagin feed zone which came out, changed and was pressurized further, and is said first 

reagin feed zone. 

The second reagin supply pressurized with what has a pressure control valve for adjusting ****** 
In the power plant which changes including the section, it is the approach of carrying out recycling 
of the first reagin style. 
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** 

(a) It is said ** about the vacuum ejector containing the inlet port for promotion, inhalation opening, 
and an exhaust port. 

Process inserted between a 1 reagin feed zone and the inlet port of said first reagin style; 

(b) It is connection ****** so that said first reagin feed zone and fluid may pass along said inlet port 
for promotion. 

Degree; 

(c) The process connected so that the outlet and fluid of said first reagin style may pass along said 
inhalation opening 

(d) The process connected so that the inlet port and fluid of said first reagin style may pass along 
said exhaust port 

(e) He is an intermediary to said pressure control valve about the signal which detects the pressure of 
said first reagin style and corresponds. 

About the first pressure transducer which can **, it is ****** between said exhaust ports and said 
inhalation openings. 

(f) When the detection pressure of said first reagin style is less than a predetermined value, it is said 
pressure about a signal. 

Process which it transmits [ process ] to a control valve and raises the supply pressure of said first 
reagin; 

(g) When the detection pressure of said first reagin style exceeds a predetermined value, it is said 
pressure about a signal. 

The process at which it transmits to a control valve and the supply pressure of said first reagin is 
reduced 

(h) He is an intermediary to said pressure control valve about the signal which detects the pressure of 
said second reagin style and corresponds. 

About the second pressure transducer which can **, it is the inlet port and said second reaction of 

said second reagin style. 

Process inserted between body feed zones; 

(i) When the detection pressure of said second reagin style rises, he is an intermediary to said 
pressure control valve about a signal. 

The process which it ** [ process ] and raises the supply pressure of said first reagin; it reaches, 
(j) When the detection pressure of said second reagin style falls, he is an intermediary to said 
pressure control valve about a signal. 

The process at which it ** and the supply pressure of said first reagin is reduced 
The ****** aforementioned approach. 

14. Said Second Reagin Style Contains [ Said First Reagin Style ] Oxygen, Including Hydrogen, 
An approach according to claim 13. 
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